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57 ABSTRACT 
A chair column comprises a stand tube. A support bush 
is inserted into the upper end portion of the stand tube. 
A gas spring cylinder extends axially through the re 
ceiver bush. The piston rod is directed downward and is 
connected with a bottom of the stand tube. The gas 
spring cylinder is guided through two axially spaced 
bearing bushes. The bearing bushes are radially sup 
ported by the receiver bush through a radially pre 
stressed transmission ring or a plurality of circumferen 
tially distributed buffers. The radial prestress is trans 
mitted to the contact face between the bearing bushes 
and the gas spring cylinder. 

26 Claims, 4 Drawing Sheets 
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SUPPORT COLUMN 

BACKGROUND OF THE INVENTION 

Support columns are used for height adjustable chairs 
and tables. Such a support column comprises a foot 
structure and a stand tube. A gas spring is received by 
the stand tube. The cylinder of the gas spring is guided 
within an upper end portion of the stand tube, and the 
lower end of the piston rod is connected to the bottom 
of the stand tube. A seat plate is connected to the upper 
end of the cylinder of the gas spring. The cylinder of the 
gas spring is slidingly guided in a guide unit inserted 
into the upper end portion of the stand tube. 

STATEMENT OF THE PROR ART 

From German publication 36 27 138 corresponding 
to U.S. Pat. No. 4,848,524 a support column is known 
with a guide unit consisting of a receiver tube and ball 
bearing members received in spherical grooves at the 
inner surface of the receiver bush. The cylinder of the 
gas spring is slidingly guided within axial bores of the 
ball bearing members. While this known construction 
has been successfully used in practice, it has been found 
that the ball bearing members and the receiver bush 
must be manufactured with a very high degree of preci 
sion in order to avoid an undesirable radial play of the 
respective gas spring cylinder with respect to the stand 
tube. If a lower degree of precision is applied, a radial 
play exists between the stand tube and the cylinder of 
the gas spring which is unpleasant in case of chair con 
structions for the user of the chair and also tends to 
noise generation. 

OBJECT OF THE INVENTION 
It is a primary object of the present invention to pro 

vide a support column, in which a radial play between 
the stand tube and a telescopic positioning device ac 
commodated therein is avoided. 
A further object of the invention is to provide a less 

complicated construction at low cost. 
SUMMARY OF THE INVENTION 

A support column comprises a stand tube having an 
axis, a bottom part and an upper end portion. A receiver 
bush is inserted into the upper end portion. A telescopic 
positioning device has a lower terminal portion con 
nected to the bottom part of the stand tube and a cylin 
drical member extending through the receiver bush. 
The cylindrical member has an outer cylindrical surface 
guided within said receiver bush in substantially axial 
direction with respect to the stand tube. 
The outer cylindrical surface is in sliding engagement 

with at least one bearing bush. This bearing bush is 
radially supported by the receiver bush. The bearing 
bush is radially supported by the receiver bush through 
radially elastic transmission means. These radially elas 
tic transmission means are radially prestressed. The 
bearing bush is radially prestressed against the outer 
cylindrical surface by the radial prestress of the trans 
mission means. 
Thus a play-free mounting is achieved between the 

telescopic positioning device and the stand tube. The 
telescopic positioning device may be a pneumatic spring 
of usual design. The gas spring may comprise one or 
two or even three coaxial cylindrical tubes. The respec 
tive outermost cylindrical tube provides the outer cylin 
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2 
drical surface guided within the respective receiver 
bush. 
The bearing bush may be completely transversed by . 

a substantially axially and radially extending slot. Due 
to this slot, the bearing bush adapts itself smoothingly to 
the outer cylindrical surface of the cylindrical member 
of the telescopic positioning device. The prestress of the 
transmission means is fully transmitted to the outer 
cylindrical surface. It is to be noted, however, that this 
slot can be easily avoided, if the bearing bush is made of 
a relatively thin and elastic material. In this case, the 
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bearing bush may be circumferentially compressed, 
even if no slot is provided, such that again the prestress 
of the transmission means is transmitted to the outer 
cylindrical surface of the cylindrical member. 
According a a first embodiment of the invention, the 

radially elastic transmission means may comprise a radi 
ally elastic transmission ring. This radially elastic trans 
mission ring may be coherent with said bearing bush, e. 
g. by adhesive or by shape-locking engagement or by 
two-layer injection-moulding. 
The radially elastic transmission ring may be at least 

partially received by a corresponding annular recess 
provided at a radially inner surface of the receiver bush. 
The respective bearing bush may also be partially re 
ceived by the annular recess so that both the elastic 
transmission ring and the bearing bush are positively 
secured in axial direction with respect to the receiver 
bush. 
The radially elastic transmission ring may have a 

convex radially outer surface supported by a respective 
radially inner concave surface of the receiver bush. This 
embodiment has the advantage of easy manufacturing. 
According to another embodiment, the radially elas 

tic transmission means may comprise a plurality of elas 
tic buffer members distributed around the axis. Prefera 
bly, at least three elastic buffers are provided. These 
buffer members may be at least partially received by 
respective cavities within the receiver bush. The buffer 
members may be adherent to the receiver bush. E. g., 
one can provide buffer members with a pressure-sensi 
tive adhesive on the respective surface to be accommo 
dated within the cavities. Further, it is possible to pro 
vide the buffer members within the cavities by injec 
tion-moulding. 
The receiver bush may be subdivided into a plurality 

of receiver bush segments, e.g. two or three segments. 
By separating the receiver bush into segments, the as 
sembling of the receiver bush with the elastic transmis 
sion means and the bearing bush is facilitated. The re 
ceiver bush segments may be connected to each other 
by segment connection means, e.g. press button type 
connection means. These connection means facilitate 
the assembling. 

For saving material, the receiver bush may be pro 
vided with a plurality of recesses in a radially outer 
surface thereof. 
The elastic transmission means may be made of an 

elastomeric material substantially softer in radial direc 
tion than the material of the receiver bush. E. g., the 
radially elastic transmission means may be made of a 
rubber elastic material or a foam plastic material. The 
receiver bush may be made of a synthetic plastic mate 
rial, such as nylon. 
Also the bearing bush may be made of a synthetic 

plastic material, which has a low coefficient of friction. 
E. g., the bearing bush may be made of a graphite con 
taining plastic material. The plastic material used for 
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manufacturing the bearing bush may be a material on a 
polyamide basis or PTFE basis. 
The use of a plastic made bearing bush is particularly 

desirable, if a non-slotted bush is used. 
Alternatively, the bearing bush may also be made of 

a metal sheet material coated with a bearing surface 
layer. This embodiment is particularly applicable, if the 
bearing bush is slotted. 
A plurality of bearing bushes may be provided along 

the axis. Preferably, two such bearing bushes are pro 
vided. In the case of two or more bearing bushes, axial 
misalignment may be compensated for by the elasticity 
of the respective elastic transmission means. It is, how 
ever, not excluded that a ball bearing member is pro 
vided for at least one of the bearing bushes as described 
in U.S. Pat. No. 4,848,524 (German Publication 36 27 
138). Such a ball bearing member may be combined 
with the elastic transmission means of this invention. 

In case of a plurality of bearing bushes, each of the 
bearing bushes may be combined with separate radially 
elastic transmission means allocated thereto. 
The lower terminal portion of the telescopic position 

ing device may have a radial play with respect to the 
bottom part of the stand tube. This is also a possibility of 
compensating for axial misalignment. 
The telescopic positioning device is preferably a cyl 

inder-piston rod device having at least one cylinder 
member and a piston rod. In this case, the piston rod 
may be connected to the bottom part of the stand tube. 
and the cylinder member provides in this case the outer 
cylindrical surface. More particularly, the cylinderpis 
ton rod device may be a pneumatic spring. 
The stand tube may be adapted for being connected 

with a foot structure, and the cylindrical member may 
be adapted for being connected with a load member, 
such as a seat plate or a table plate. 
The present invention further relates to a method of 

assembling a support column as defined above. This 
method may comprise the providing of a preassembled 
guide unit consisting of the receiver bush, the radially 
elastic transmission means and the bearing bush. This 
preassembled guide unit is inserted into the upper end 
portion of the stand tube. Thereafter, the telescopic 
positioning device is inserted into the stand tube 
through the preassembled guide unit. The bearing bush 
should have an internal diameter equal to or smaller 
than the outer diameter of the outer cylindrical surface 
before inserting the telescopic positioning device into 
the stand tube. The radially elastic transmission means 
are then radially prestressed by inserting the outer cy 
lindrical surface of the cylindrical member through the 
bearing bush. The cylindrical member may be provided, 
when applying the above method, with at least one 
tapered spreading surface for expanding the bearing 
bush, when the cylindrical member is axially inserted 
through the preassembled guide unit. 
An alternative method comprises preassembling the 

receiver bush, the radially elastic transmission means 
and the bearing bush around the outer cylindrical sur 
face of the cylindrical member. In this case, the receiver 
bush provides an external diameter equal or somewhat 
larger than the internal diameter of the upper end por 
tion of the stand tube. The telescopic positioning device 
is then inserted together with the receiver bush, the 
elastic transmission means and the bearing bush into the 
stand tube, while radially compressing the receiver bush 
before or during being inserted into the upper end por 

O 

15 

25 

45 

SO 

55 

60 

4. 
tion of the stand tube against the elastic resistance of the 
elastic transmission means. 

In this latter method, at least one of the stand tube and 
the receiver bush may be provided with a tapered face 
for radially compressing the receiver bush when being 
inserted into the upper end portion of the stand tube. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed hereto and forming a part of the disclo 
sure. For a better understanding of the invention, its 
operating advantages and specific objects attained by its 
use, reference should be had to the accompanying 
drawings and descriptive matter in which there is illus 
trated and described a preferred embodiment of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in greater detail here 
inafter by reference to the forms of embodiment illus 
trated in the drawing, wherein: 
FIG. 1 shows a partial longitudinal section through a 

chair column of adjustable height; 
FIG. 2 shows a cross-section along the section line 

II-II in FIG. 1, in enlarged illustration; 
FIG. 3 shows a chair column in longitudinal section, 

which differs as regards the guide unit; 
FIG. 4 shows a cross-section along the section line 

IV-IV in FIG. 3, in enlarged representation. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

According to FIG. 1, the chair column consists of a 
gas spring the downwardly emerging piston rod of 
which is made fast axially but arranged movably in the 

35 radial and circumferential direction in a bottom part 20 
of a stand tube 3. The upper end portion 3a of the stand 
tube 3 is provided with a guide unit 4, which consists of 
a receiver bush 5, a bearing bush 6 and a radially elastic 
ring member 7 arranged therebetween. The cylindrical 
outer surface 2a of the gas spring cylinder 2 slides in the 
bearing bush 6 in height adjustment or inward spring 
movement of the gas spring 1. Here it is readily possible, 
as shown by the Figure, to arrange several bearing 
bushes 6, which are supported in the same way, in the 
receiver bush 5, axially one behind another. The piston 
rod 21 is releasably fixed to the bottom part 20 and has 
a radial play with respect to the bottom part 20. 
According to FIG. 2, the receiver bush 5 comprises a 

number of recesses 8 arranged uniformly over the cir 
cumference in the region of the external diameter. Since 
according to FIG. 2 the gas spring 1 is not yet intro 
duced into the bearing bushes 6, the ends of the bearing 
bushes collide in the region of the slot 13. The internal 
diameter formed by the bearing bush 6 is equal to or 
slightly smaller than the diameter of the cylindrical 
outer surface of the blockable gas spring. Advanta 
geously, in this unstressed condition the internal diame 
ter of the bearing bush 6 is 0.05 mm smaller than that of 
the cylindrical outer surface 2a of the gas spring cylin 
der 2. According to FIG. 2, the receiver bush 5 consists 
of two bush segments 5a, 5b into which the bearing bush 
6 and the radially elastic ring member 7 are laid, before 
being pressed into the upper end portion 3a of the stand 
tube 3. Later, the gas spring cylinder 2 is inserted 
through the bearing bushes 6. The gas spring cylinder 2 
is provided with tapered faces 2b and 2c, which facili 
tate passage of the gas spring cylinder 2 across the 
upper edges of the bearing bushes 6. The bearing bushes 
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6 are spread by the insertion of the gas spring cylinder 
2, such that the radially elastic rings 7 are radially pre 
stressed, and the bearing bushes 6 are prestressed 
against the cylindrical surface 2a. 
The form of embodiment as shown in FIGS. 3 and 4 

differs from that according to FIGS. 1 and 2 essentially 
in that the guide unit 4 comprises a receiver bush 9 
which is formed from three segments. These segments 
may be premounted by press button means (not shown). 
In this receiver bush 9 elastic buffers 10 in uniform 
distribution over the circumference are secured in ap 
propriate cavities 11. These elastic buffers 10 consist 
either of rubber or synthetic plastic material foam and 
press against the bearing bush 6. For easier fitting of the 
guide unit in the upper portion 3a of the stand tube 3, 
recesses 12 are provided between the elastic buffers 10 
in the receiver bush9. Since in this form of embodiment 
too the internal diameter of the bearing bush 6 is chosen 
slightly smaller than the diameter of the cylindrical 
outer surface 2a of the gas spring cylinder 2, only after 
the pushing of the cylindrical outer surface 2a into the 
bearing bush 6 a gap is formed in the region of the slot 
13. The elastic buffers 10 present in the receiver bush 9 
act upon the bearing bush 6 with prestress. It is possible 
for this bearing bush 6 to be formed for example as a 
bearing bush of synthetic plastics material and then so 
deformed that the resultant diameter is smaller than the 
diameter of the cylindrical outer surface 2a. 
On the other hand, in the case of higher transverse 

loadings of the chair column, it is advantageous if the 
bearing bush is manufactured from metal and has a 
coating of plain bearing material on the internal surface. 
The lay-out of the elastic components is such that the 

prestress acting upon the bearing bush 6 under bending 
or transverse loadings produces no non-elastic deforma 
tion of the bearing bushes. On the other hand, the elastic 
buffers 10 generate a constant prestress of the bearing 
bushes 6 on the cylindrical outer surface 2a of the gas 
spring cylinder 2 and effect an absolute freedom from 
play in the region of the guide unit 4. 
As can be seen from FIG. 3, the bearing bushes 6 are 

received by annular recesses 22 in the inner surface of 
the receiver bush segments 9a, and the bearing bushes 6 
are axially fixed with respect to the receiver bush 9. 

It is to be understood that due to the radial prestress 
between the bearing bushes 6 and the outer cylindrical 
surface 2a a certain friction exists between the bearing 
bushes 6 and the cylindrical surface 2a. This friction is 
minimized by a low friction coefficient of the radial 
inner surfaces of the bearing bushes 6. On the other 
hand, slight frictional forces against axial movement of 
the gas spring cylinder 2 is acceptable and even desir 
able for damping the movement of the gas spring cylin 
der 2. 
The gas spring 1 is of conventional design. The piston 

rod 21 is combined with a piston 24 which separates two 
working chambers within the cylinder 2 from each 
other. The working chambers 25 and 26 are intercon 
nectable through a valve unit, which may be opened by 
pushing down a control pin 27. As long as the valve unit 
is closed, a predetermined height of the gas spring 1 
exists. When the valve unit is opened by pushing down 
the control member 27, the length of the gas spring 1 
may be varied by gas exchange between the chambers 
25 and 26. For downward movement of the gas spring 
cylinder 2, a downward directed axial force must be 
applied to the gas spring cylinder 2. Axial upward 
movement is obtained by the pressurized gas acting 
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6 
upon the cross-sectional area of the piston rod 21. The 
upper end of the gas spring cylinder 2 is provided with 
a tapered face 2d, on which a seat or table carrier may 
be fastened. 
While a specific embodiment of the invention has 

been shown and described in detail to illustrate the 
application of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 
The reference numerals in the claims are only used 

for facilitating the understanding and are by no means 
restrictive. 
We claim: 
1. A support column comprising a stand tube (3) 

having an axis, a bottom part (20) and an upper end 
portion (3a), a receiver bush (5) inserted into said upper 
end portion (3.a), a telescopic positioning device (1) 
having a lower terminal portion (21) connected to said 
bottom part (20) of said stand tube (3) and a cylindrical 
member (2) extending through said receiver bush (5), 
said cylindrical member (2) having an outer cylindrical 
surface (2.a) guided within said receiver bush (5) in 
substantially axial direction with respect to said stand 
tube (3), said outer cylindrical surface (2.a) being in 
sliding engagement with at least one bearing bush (6), 
said bearing bush (6) being radially supported by said 
receiver bush (5), 

said bearing bush (6) being radially supported by said 
receiver bush (5) through radially elastic transmis 
sion means (7), said radially elastic transmission 
means (7) being radially prestressed, said at least 
one bearing bush (6) being radially prestressed 
against said outer cylindrical surface (2.a) by the 
radial prestress of said transmission means (7). 

2. A support column as set forth in claim 1, said bear 
ing bush (6) being completely transversed by a substan 
tially axially and radially extending slot (13). 

3. A support column as set forth in claim 1, said radi 
ally elastic transmission means (7) comprising a radially 
elastic transmission ring (7). 

4. A support column as set forth in claim 3, said radi 
ally elastic transmission ring (7) being coherent with 
said bearing bush (6). 

5. A support column as set forth in claim 4, said radi 
ally elastic transmission ring (7) being coherent with 
said bearing bush (6) by two-layer-injection moulding. 

6. A support column as set forth in claim 3, said radi 
ally elastic transmission ring (7) being at least partially 
received by a corresponding annular recess provided at 
a radially inner surface of said receiver bush (5). 

7. A support column as set forth in claim 3, said radi 
ally elastic transmission ring (7) having a convex radi 
ally outer surface supported by a respective radially 
inner concave surface of said receiver bush (5). 

8. A support column as set forth in claim 1, said radi 
ally elastic transmission means comprising a plurality of 
elastic buffer members (10) distributed around the axis. 

9. A support column as set forth in claim 8, said buffer 
members (10) being at least partially received by respec 
tive cavities (11) within said receiver bush (9). 

10. A support column as set forth in claim 8, said 
buffer members (10) being adherent to said receiver 
bush (9). 

11. A support column as set forth in claim 1, said 
receiver bush (5,9) being subdivided into a plurality of 
receiver bush segments (5a, 9a). 
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12. A support column as set forth in claim 11, said 
receiver bush segments (5a, 9a) being connected to each 
other by segment connection means. 

13. A support column as set forth in claim 12, said 
segment connection means being press button type con 
nection means. 

4. A support column as set forth in claim 1, said 
receiver bush (5, 9) being provided with a plurality of 
recesses (12) in a radially outer surface thereof. 

15. A support column as set forth in claim 1, said 
elastic transmission means (7) being made of an elasto 
meric material substantially softer in radial direction 
than the material of said receiver bush (5) and said bear 
ing bush (6). 

16. A support column as set forth in claim 15, said 
radially elastic transmission means (7) being made of 
one of a rubber elastic material and a foam plastic mate 
rial. 

17. A support column as set forth in claim 1, said 
receiver bush (5) being made of a synthetic plastic mate 
rial. 

18. A support column as set forth in claim 1, said 
bearing bush (6) being made of a synthetic plastic mate 
rial. 

19. A support column as set forth in claim 18, said 
bearing bush (6) being made of a graphite containing 
plastic material. 
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20. A support column as set forth in claim 1, said 

bearing bush (6) being made of a metal sheet material 
coated with a bearing surface layer. 

21. A support column as set forth in claim 1, a plural 
ity of bearing bushes (6) being provided along said axis. 

22. A support column as set forth in claim 21, two 
bearing bushes (6) being provided axially one behind 
the other. 

23. A support column as set forth in claim 21, each of 
said bearing bushes (6) being combined with separate 
radially elastic transmission means (7) allocated thereto. 

24. A support column as set forth in claim 1, said 
lower terminal portion (21) of said telescopic position 
ing device (1) having a radial play with respect to said 
bottom part (20) of said stand tube (3). 

25. A support column as set forth in claim 1, said 
telescopic positioning device (1) being a cylinderpiston 
rod device having at least one cylinder member (2) and 
a piston rod (21), said piston rod (21) being connected to 
said bottom part (20) of said stand tube (3), said cylinder 
member (2) providing said outer cylindrical surface 
(2.a). 

26. A support column as set forth in claim 1, said 
stand tube (3) being adapted for being connected with a 
foot structure, said cylindrical member (2) being 
adapted for being connected with a load member, such 
as a seat plate or a table plate. 
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